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Plates and Flanges 


The maximum bending stress in the flange ring (Fig. 33.19) should be at the 
middle of the built-in edge (i.e., where x = y = 0), as shown in the sketch. If the 
bolt load W/N is first assumed to be uniformly distributed, the maximum bending 
moment at the midpoint of the built-in edge in a classical solution varies as a func¬ 
tion of B T /a 0 , as shown in Fig. 33.20. Here M y denotes the moment acting about 
the built-in edge and it is expressed in lb-in. per inch of circumference. Hence, the 
parameter V = a 0 NM y /WB r must be nondimensional. The dimensional quantity 
a 0 is defined in Fig. 33.19. 

The bending stress due to the equivalent uniform load W/Na Q B T may be given 
as 


6VWB t 
b_ Na 0 h 2 


(33.32) 


In order to make a conservative correction for the effect of a concentrated 
loading W/N , the bending stress can be assumed to be roughly proportional to 
Yy/Yq as determined by Eqs. (33.30) and (33.31). The criterion for the flange 
stress, located at the midpoint between the two adjoining ribs and very close to the 
outer surface of the pipe, can now be defined as 


8 VWt 
b ~ NB t h 2 


(33.33) 


When the outer radius R 0 of the flange is relatively large compared with the 
mean radius of the pipe, the approximate stress in the flange ring becomes 


0.95 Wt 
’ b ~ NB x h 2 


(33.34) 



Fig. 33.20 Maximum moment for a rectangular plate simulating ribbed flange. 



